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Abstract-The four stereoisomers of 3-isopropyl-Smethoxy-Gketoheptanoic acid methylester and 
those of 2-methoxy4isopropylhexandioic acid methylester were synthesized from R(-)- and 
S(+)-carvone. The combined data given provide a basis for specific enantiomer assignment to natural 
product degradation makrials. 

In order to determine the absolute configuration of 
centres C-7 and C-9 of agerol’ and of ageratriol,’ 
sesquiterpene alcohols isolated from Achillea 
ageratum, it was necessary to prepare the four 
stereoisomers (lOa, b. c, d) of the methylester of 3- 
isopropyl-5methoxy-&ketoheptanoic acid and 
those (11~. b, c, d) of the methylester of 2-methoxy- 
4-isopropylhexandioic acid, which could be useful 
also for the determination of configurations of 
similar natural products. 

They were obtained starting from the car- 
votanacetols 4, the absolute configurations of 
which are known,’ in accordance with the reported 
Scheme. 

The cis-carveols 5 were obtained at 99% purity 
from R(-)- and S(+)-carvone by slightly modifying 
the method of Reitsema.’ The subsequent catalytic 
reduction of the exocyclic double bond is very 
selective working with the hindered pivaloyl ester 
6, instead of the free alcohol 5; after saponification, 
the cis-carvotanacetols were obtained in a very 
pure (99%) state. 

In order to obtain the truns-carvotanacetols we 
adopted the procedure re orted in the Scheme 

? instead of that described, since the yields are 
higher and the products purer. 

The methylethers 8a, b, c, d, are obtained from 
the carvotanacetols either with CH2NrBK*Et20 or 
with NaH-CHJ 

CTo whom enquiries should be addressed. 
tEnolisation, &ich could destroy C-5 asymmetry, is 

the rate-limiting step in base-catalysed iodination, which 
is practically irreversible.’ 

3 - isopropyl - 5 - methoxy - 6 - ketoheptal- 
dehydes 9a, b. c, d, obtained by ozonolysis of the 
carvotanacetol methylethers, degenerated quickly 
and were sensitive to temperature change. They 
were obtained with a maximum of 9&92% purity 
by silica-gel chromatography. The diastereoisomers 
are indistinguishable in GLC. The NMR (60 MHZ) 
spectra (CDCl,) reveal significant differences 
(Table); the hydrogen signals of the two geminal 
methyls appear as a doublet in the enantiomers 9c 
and 9d, while they appear as a pair of doublets in 
the enantiomers 9a and 9b. 

The ketoesters lOa, b, c, d, obtained by perman- 
ganate oxidation, are also indistinguishable under 
normal GLC conditions; only on SCOT column 
(DEGS, 50 feet) does slight separation occur, the 
enantiomers 1Oa and lob being those with the 
lowest retention times. The two pairs of enantiom- 
ers are easily distinguishable by NMR; the geminal 
methyls being magnetically equivalent in the 1Oe 
and 1Od enantiomers and not equivalent in the lOa 
and lob enantiomers. The stability of these 
derivatives is rather limited; in particular, com- 
pounds 101~ and 1Od epimerize in C-S on standing. 

The cleavage of ketoesters 10 to hexandioic acid 
methylesters 11 was effected by sodium 
hypoiodite;t a small inversion in C-2 (ca 8%) 
occurs only in the case of enantiomers lla and 1 lb. 
As for compounds 10, the diastereoisomers are 
only partially separated on SCOT column (DEGS, 
50 feet). Again the methyls NMR pattern (Table) is 
identical to that of the derivatives previously 
described. 
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